ABSTRACT
potential bias that is rarely tested. Here we examine whether apparent copying or avoidance can be explained by pre-existing preferences. In Experiment 1, observers had the opportunity 24 to watch a conspecific forage from one of the two differently coloured food hoppers. In
25
Experiment 2, the observers did not have this opportunity. In both experiments observers 26 were subsequently tested for their food hopper preference and all but one preferred one 27 colour over the other. In Experiment 1 some observers showed evidence for copying, while 28 others seemed to avoid the colour preferred by the demonstrator. In Experiment 2 females 29 generally preferred the white hopper. Pre-existing colour preferences could, therefore, 30 explain the apparent copying/avoidance we observed. highly social species (Zann 1996) , it has been assumed that they should copy each other's 40 food choices (Giraldeau et al. 1990) . Surprisingly, however, only a handful of studies have prefer the demonstrator's food colour when the male demonstrator wears a red leg-band but 47 not when he wears a green leg-band (Benskin et al. 2002 ) while males will also copy the food 48 colour choice of familiar, but not unfamiliar, male demonstrators (Benskin et al. 2002) .
49
Furthermore, zebra finches will also discriminate among demonstrators based on the size of 50 the brood in which those demonstrators were reared: male observers copied males that were 51 reared in large broods while female observers copied females from broods of a size similar to 52 their own (Riebel et al. 2012 ). There appears to be little consistency in the variable by which 53 demonstrators differ and on which choice is based, suggesting there are a number of specific, 54 complex conditions under which social learning may occur in this social species (Laland 55 
2004).

56
There is also an alternative explanation for these data. In all of these previous studies, 57 observers were presented with two demonstrators, where one demonstrator fed from a food was placed in the demonstrator cage and another bird was placed in the observer cage. At 119 this time, the opaque barrier was in place so the demonstrator and observer birds were not in 120 visual contact with one another, but both could see birds in the stock cages across the room.
121
On Day 2, food was removed from both cages for two hours, starting two hours after light 122 onset. Cage floor trays were replaced with clean ones so that birds could not eat spilled food 123 during this time.
124
There were two phases in each trial: the observation phase followed by the test phase.
125
The observation phase began after the two-hour food deprivation period. During the 126 observation phase, one black and one white food hopper were attached to the demonstrator 127 cage on the side of the cage facing the observer cage ( For the test phase, which occurred at the end of the 30 minute observation period, the 131 opaque barrier was returned and one black and one white food hopper, each containing seed,
132
were attached to the back of the observer cage (Fig. 1) . The test phase lasted 60 minutes. At 133 the end of the test phase both birds were returned to their stock cages, food cups were returned to the experimental cages, and a new bird was placed in each cage for testing the 135 following day. The colour and location of the black and white food hoppers were 136 counterbalanced across all conditions and the birds' behaviour during the observation and test
137
phases was recorded via the cameras to be scored at a later date.
138
68 adult zebra finches, 34 males (18 from St Andrews, 13 from Glasgow, 3 from local 139 store) and 34 females (15 from St Andrews, 15 from Glasgow, 4 from local store) were used 140 in Experiment 1. A different demonstrator bird was used on all but two trials; two birds (one 141 male and one female, both from Glasgow) were used as a demonstrator in two trials each.
142
Birds were pseudo-randomly assigned to the following four experimental groups: (1) female 143 demonstrator with male observer (n = 9); (2) male demonstrator with female observer (n = 8);
144
(3) female demonstrator with female observer (n = 9); and (4) male demonstrator with male 145 observer (n = 9). In Experiment 2, two cages were set up 30 cm apart, both laid out in the same way as for the 150 observer cage in Experiment 1 (see Fig. 1 ). We followed the same procedure as in We first ran tests to determine if demonstrators behaved differently towards the 167 different coloured feeders and if male and female demonstrators behaved differently from one 168 another because previous research has indicated that feeding activity of demonstrators affects 169 observer behaviour (Katz and Lachlan, 2003) . We conducted independent t-tests to test for 170 differences in the proportion of pecks delivered by the demonstrators to the feeder that 171 contained seed (1) when the demonstrated feeder was black or white, (2) when the 172 demonstrator was a male or a female, and (3) when the demonstrator/observer pair was 173 mixed-sex or same-sex.
174
We used the binomial test for dichotomous data to determine whether the proportion 175 of responses differed significantly from no-preference (i.e., 0.5) for each observer. Each 
188
that we report are means ± standard error.
189
We 
Group data.
234
For males observing female demonstrators, seven of eight birds preferred the food 235 hopper colour of the demonstrator (Fig. 2, panel a) , and one preferred the food hopper colour 3).
251
The choices of the observers, whether they preferred the colour of the demonstrator 252 (i.e., copy) or preferred the opposite colour (i.e., avoid), cannot be explained by differences in while males did not, we conducted further analyses on the data from Experiment 1.
277
Specifically, we now analysed female and male demonstrator behaviour separately with 278 respect to behaviour towards the baited bopper when that hopper was white versus when the 279 baited hopper was black. We re-ran this analysis separately for female and for male 280 demonstrators and found that the result held for females but did not for males (Fig. 5) . That 
DISCUSSION
288
In Experiment 1, zebra finch observers preferred one coloured food hopper over the other.
289
This colour preference, however, cannot be explained by the colour preference of the 290 demonstrator. In Experiment 2, all but one of the zebra finches without experience watching 291 demonstrators preferred one colour hopper over the other. Furthermore, we found that 292 female zebra finches preferred to feed from white food hoppers while male zebra finches did 293 not.
294
In Experiment 1, we found apparent evidence for copying by some of the birds while 295 the remaining birds' strong preferences could be interpreted as avoidance. Superficially, The outcome of Experiment 2 suggests that zebra finches have strong individual pre-306 existing colour preferences. Furthermore, evidence from both experiments show that females 307 strongly preferred white food hoppers. The colour preference would be consistent with Zann's (1996) suggestion that the white colour of the rump of zebra finches, which are highly 
321
Such strong unexplained pre-existing colour preferences suggest that the best 322 approach might be to assess whether individuals have pre-existing preferences prior to 323 exposure to a demonstration. Indeed, after observing pre-existing preferences led Rosa et al.
324
(2012) to conclude that variation in social learning may not be due to circumstance but to the 325 individual themselves. They found that zebra finches varied in the extent to which their 326 initial preferences changed after viewing a demonstrator interacting with their initially un-327 preferred option and that the more an individual sampled its environment, presumably 328 acquiring personal (asocial) information while doing so, the less likely that individual was to 329 change its initial preference after viewing a conspecific demonstration. Furthermore,
330
increasing levels of pre-natal stress in Japanese quail (Coturnix japonica) appear to result in 331 individuals that are more likely to copy the food colour/location demonstrated to them than are untreated individuals, whereas birds that had been subjected to post-natal stress are more 333 likely to avoid the food colour/location demonstrated to them (Boogert et al. 2013 ).
334
Taken together, these studies suggest that we should not assume that, even if the species is 
